
By J. Michael McWilliams, Gabe Weinreb, Lin Ding, Chima D. Ndumele, and Jacob Wallace

Risk Adjustment And Promoting
Health Equity In Population-Based
Payment: Concepts And Evidence

ABSTRACT The objective of risk adjustment is not to predict spending
accurately but to support the social goals of a payment system, which
include equity. Setting population-based payments at accurate predictions
risks entrenching spending levels that are insufficient to mitigate the
impact of social determinants on health care use and effectiveness.
Instead, to advance equity, payments must be set above current levels of
spending for historically disadvantaged groups. In analyses intended to
guide such reallocations, we found that current risk adjustment for the
community-dwelling Medicare population overpredicts annual spending
for Black and Hispanic beneficiaries by $376–$1,264. The risk-adjusted
spending for these populations is lower than spending for White
beneficiaries despite the former populations’ worse risk-adjusted health
and functional status. Thus, continued movement from fee-for-service to
population-based payment models that omit race and ethnicity from risk
adjustment (as current models do) should result in sizable resource
reallocations and incentives that support efforts to address racial and
ethnic disparities in care. We found smaller overpredictions for less-
educated beneficiaries and communities with higher proportions of
residents who are Black, Hispanic, or less educated, suggesting that
additional payment adjustments that depart from predictive accuracy are
needed to support health equity. These findings also suggest that adding
social risk factors as predictors to spending models used for risk
adjustment may be counterproductive or accomplish little.

P
opulation-based payment systems
distribute spending on the basis of
population characteristics, unlike
fee-for-service systems, in which
spending is distributed according

to service use. Accordingly, population-based
payment models, as in the Medicare Shared Sav-
ings Program or Medicare Advantage (MA) pro-
gram, can facilitate the resource reallocations
necessary to address health care disparities. Risk
adjustment is the mechanism by which payment
is allocated in these models.
Traditionally, risk adjustment has been con-

ceived and executed purely as a predictive exer-
cise. Regression is used to predict total annual
perpersonspendingas a functionofdemograph-
ic and clinical characteristics. A person’s pre-
dicted spending is converted to a risk score,
which is applied to a base regional rate to deter-
mine the prospective payment or benchmark for
that person. The more accurately spending is
predicted (that is, the better the fit of the regres-
sion model), the more closely payment matches
spending, thereby equalizing financial risk
across providers or plans serving different pop-
ulations and limiting incentives to attract favor-
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able risks (patients with overpredicted spend-
ing) or avoid unfavorable risks (patients with
underpredicted spending).
A commonly voiced concern with the transi-

tion to population-based payment is that risk
adjustment will fail to account for historically
marginalized groups’ presumed higher spend-
ing, thereby exacerbating health disparities.
Framed as solving a prediction problem, social
risk adjustment is thus often thought to achieve
its goal by adding social risk factors as predictors
to standard risk-adjustment models. Various
studies have considered the incremental predic-
tiveness of measurable social risk factors and
made recommendations about which to add,
but this line of research has focused largely on
health outcomes or acute care use, as opposed to
spending.1 Implicit in many calls for “improved”
risk adjustment is an assumption that social risk
factors predict higher spending, that the prob-
lem is their omission from predictive models,
and that equity-promoting reallocations thus
can be motivated by predictive accuracy.
However, attempting to support more equita-

ble care by improving the predictive accuracy of
risk adjustment is a fundamentally limited strat-
egy because historical and current levels of
spending (the target of prediction) are unlikely
to be the desired levels of spending for those
populations. People who experience social dis-
advantage may use less health care and have
lower spending than others with the same clini-
cal needs.2–4 For example, they may have less
income to spend on health care, have less gener-
ous insurance coverage, be less aware of their
health care needs because of lower educational
attainment, face greater barriers to obtaining
care (for example, travel and time constraints),
or encounter additional barriers from other
manifestations of structural or interpersonal
racism. The inclusion of markers of social dis-
advantage in risk-adjustment models may there-
fore improve predictive accuracy but reduce pay-
ments for underserved populations relative to
models that omit these markers.
Moreover, current spending for historically

marginalized groups may be too low to support
equitable care because providers serving those
groups may have insufficient resources to im-
prove the quality of care or provide the addition-
al supportive services (for example, case man-
agement) necessary to mitigate the adverse
impact of social determinants on health care
use and effectiveness. Many supportive services
are not reflected in fee-for-service spending.
Thus, even if the addition of some social fac-

tors to standard risk adjustment results inhigher
population-based payments for populations
with a higher prevalence of those factors, the

adjustments merely recover spending levels un-
der fee-for-service that are believed to be too low
to cover the costs of reducing disparities. To ad-
dress disparities, payment must instead be set
above current spending (or an accurate predic-
tion thereof).
More generally, the objective of risk adjust-

ment is not solely to predict observed spending
accurately. Rather, it is to support the broader
social goals of payment reform—to make the
health care system more efficient and equita-
ble.5,6 With that as the goal, current spending
is inherently the wrong target for population-
based payments. A reformed system should en-
courage the desired level and distribution of
spending, not entrench the status quo.
That risk adjustment presents trade-offs be-

tween fit (the predictive accuracy of a model)
and other objectives has been well described.
Improving fit inherently weakens the power of
incentives in a population-based payment sys-
tem.5 As payments (or benchmarks) are adjusted
for more markers of health care use (for exam-
ple, diagnoses) or for use directly (for example,
lagged indicators of hospitalization), risk-
bearing entities save less from curbing un-
necessary or avoidable care (reducing use re-
duces payment). In the extreme, adjusting for
use of each service would achieve perfect fit but
revert payment incentives to those of fee-for-
service. To some extent, incentives encouraging
risk selection (deficient fit) must be tolerated to
allow the payment system to control spending.
Likewise, setting population-based payments

(or benchmarks) above an accurate prediction of
fee-for-service spending for historically dis-
advantaged groups worsens fit but advances
the goal of health equity by mitigating resource
disparities that contribute to health disparities
and better aligning payment with health care
needs (including unmet needs). Deliberately
paying above current spending for those groups
also protects socially vulnerable patients with
underpredicted clinical needs against risk selec-
tion and creates incentives for competing pro-
viders or plans to attract the underserved with
enhanced benefits or services. Several ap-
proaches have been developed to set population-
based payments at desired rather than accurately
predicted levels.6 Yet concerns about inadequate
accounting for social determinants in popula-
tion-based payment models remain largely
framed around the predictive accuracy of stan-
dard risk-adjustment methods, often appealing
to thepromiseof advancedprediction tools, such
asmachine learningandartificial intelligence, in
proposed solutions.7–10

To inform payment policy intended to support
health equity, in this study we first added indi-
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vidual-level predictors of social disadvantage
(race, ethnicity, and educational attainment) to
the Hierarchical Condition Categories (HCC)
model currently used to risk-adjust payments
in Medicare Advantage and benchmarks in the
Medicare Shared Savings Program. The results
describe existing underpredictions or over-
predictions by the HCC model of spending by
race, ethnicity, and education. Second, we calcu-
lated the associated reallocations across groups
achieved by moving from fee-for-service to a
population-basedpayment systemunder current
risk-adjusted methods, which omit these social
characteristics as predictors. These reallocations
equivalently describe the incentives for a risk-
bearing entity to attract people with these
characteristics. Third, we compared the HCC-
adjusted differences in spending between
groups with HCC-adjusted differences in self-
reported health status, functional limitations,
and access to care to gauge the extent to which
reallocations under current risk adjustment
are commensurate with addressing evident dis-
parities. Fourth, we compared results when
using area-level, instead of individual-level, ver-
sions of the same predictors. Finally, we consid-
ered the implications of our findings for the tar-
geting and implementation of population-based
payment adjustments that depart from predic-
tive accuracy to support health equity.

Study Data And Methods
Study Population And DataWeanalyzedMedi-
care claims from the period 2012–17 for 20 per-
cent annual random samples of fee-for-service
beneficiaries and for respondents to the 2012–17
fee-for-service Medicare Consumer Assessment
of Healthcare Providers and Systems (CAHPS)
surveys. Fee-for-service Medicare CAHPS is ad-
ministered annually to a national cross-sectional
sample of fee-for-service beneficiaries. It as-
sesses patients’ experiences with care and col-
lects sociodemographic and health information
not available in Medicare administrative data
files. The average CAHPS response rate among
beneficiaries meeting inclusion criteria was
42.2 percent during our study period.We limited
each annual 20 percent or CAHPS sample to
beneficiaries continuously enrolled in Parts A
and B of fee-for-service Medicare in both the
study year (while alive for decedents) and the
preceding year (to collect diagnoses for the pro-
spective HCC model). For consistency across
samples, we excluded long-term nursing facility
residents and beneficiaries with end-stage renal
disease from our main analyses, as their num-
bers are small among the largely community-
dwellingCAHPS respondents.We conducted sep-

arate analyses of these groups for outcomes
available for the 20 percent sample.
Study Variables We calculated total annual

Medicare spending per beneficiary by summing
payments across all services reimbursed by Part
AorB. Fromsurveydata forCAHPSrespondents,
we assessed indicators of compromised health
or access to care: fair or poor general health
status; fair or poor mental health; difficulty with
one ormore activities of daily living (ADLs); and
difficulty accessing routine, urgent, or specialty
care in a timely fashion, as defined by a report of
never or sometimes receiving care as soon as
needed (versus usually or always).
For both the 20 percent and CAHPS samples,

we assessed beneficiaries’ race and ethnicity
from the Research Triangle Institute (RTI) race
and ethnicity variable in the Medicare Master
Beneficiary SummaryFile.11We focusedourmain
analyses on Black, Hispanic, and non-Hispanic
White beneficiaries (categories as defined by the
RTI variable); the RTI variable exhibits stronger
concordance with self-reported classification for
these groups than others.12 For CAHPS respon-
dents, we additionally assessed educational at-
tainment (dichotomized as less than a high
school diploma versus a high school diploma
or more) and self-reported race and ethnicity
to explore the validity of estimates derived from
the RTI variable.
Using 2015–19 data from the Census Bureau’s

American Community Survey, we created ana-
logues of these variables at the census block
group level (proportion of residents without a
high school diploma, proportion Black, and pro-
portionHispanic). Finally, from theMaster Ben-
eficiary Summary File, we determined beneficia-
ries’ age, sex, dual eligibility for Medicaid,
original reason for Medicare eligibility (age ver-
sus qualifying disability), county of residence,
and nine-digit ZIP code of residence for linking
block group–level variables.
Statistical Analysis We fit a linear regres-

sion model of total annual per beneficiary Medi-
care spending as a function of age, sex, HCC
indicators, enrollment segment (aged non-dual-
eligible beneficiaries, aged dual-eligible benefi-
ciaries, disabled non-dual-eligible beneficiaries,
and disabled dual-eligible beneficiaries), inter-
actions between segments and the HCC indica-
tors, and the added predictor of interest (race
and ethnicity or education). Whereas typically
the HCC model (a linear regression model) is
fit within each segment, this pooled model pro-
vided average estimates across community-
dwelling segments (see the Supplementary
Methods in the online appendix for a discussion
of model choice).13

We also included county fixed effects in the
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model because MA payments and the base rates
for the regional component of accountable care
organization (ACO) benchmarks are set at the
county level as a function of past fee-for-service
spending in the county. HCC risk scores are ap-
plied to county base rates to determine payments
or benchmarks.Without adjustment for county,
wemight erroneously have concluded, for exam-
ple, that HCC-adjusted benchmarks would
undercompensate ACOs for a group dispropor-
tionately living in high-spending counties.
Thus, the model estimated within-county dif-

ferences in HCC-adjusted fee-for-service spend-
ing between groups with different race, ethnicity,
or educational attainment. From these differenc-
es we calculated the extent to which the HCC
model, which omits these characteristics, over-
or underpredicts fee-for-service spending for
each group. These over- or underpredictions
characterize the selection incentives and pay-
ment allocations that an ACO operating in a giv-
en county would face when serving different
groups of beneficiaries, assuming that the ACO’s
benchmark is based entirely on anHCC-adjusted
regional rate, as inMedicare Advantage. (At this
time, an ACO’s benchmark is based on a blend of
a risk-adjusted regional component and the
ACO’s historical spending.) In turn, these esti-
mates show how moving from fee-for-service to
a risk-adjusted population-based payment mod-
el would reallocate resources across MA plans
or ACOs serving different groups. If the HCC
model overpredicts spending for historically
disadvantaged groups, moving toward risk-
adjusted population-based payment would in-
crease payment for them (and vice versa if the
model underpredicts spending). Our approach
assumed that coefficients for HCCs were similar
with and without county fixed effects (appendix
exhibit 1).13

We then fit the same model to each health
status and access-to-care indicator. These mod-
els aided normative interpretation of the results
for spending. If, for example, beneficiaries with
low education have lower HCC-adjusted spend-
ing but worse HCC-adjusted health status or ac-
cess to care, we can surmise that their lower
spending is not commensurate with their health
and needs and that higher spending could help
address disparities. All analyses used robust var-
iance estimators, clustered at the county level.
Analyses of CAHPS data additionally applied sur-
vey weights to account for nonresponse.
Limitations Our study had several limita-

tions. First, we relied on fee-for-serviceMedicare
claims. Although our estimates are informative
for understanding how the HCC model allocates
payment and creates selection incentives across
groups of MA enrollees, the estimates would

differ somewhat if they were based on MA data.
For example, spending forbeneficiarieswith less
education may be lower in traditional fee-for-
service Medicare than in Medicare Advantage,
in part because beneficiaries with less education
may be less likely to have supplemental insur-
ance in traditional Medicare.We might therefore
expect smaller spending differences inMedicare
Advantage. In a sensitivity analysis of the fee-for-
service CAHPS sample, we additionally adjusted
for self-reported sources of supplemental cover-
age to better approximate differences in spend-
ing between groups that we would observe in
Medicare Advantage.
Second, although our analysis showed the ex-

tent to which the current (HCC) risk-adjustment
system over- or underpredicts fee-for-service
spending for historically marginalized groups
and communities, it could not determine the
socially optimal payment level. That depends on
social values, the extent of underspending for
the underserved, and the extent to which pay-
ment increases would be passed through by pro-
viders or plans to populations in need. Neverthe-
less, such uncertainty should not hinder the
initiation of a desirable direction for payment,
and our estimates informwhere adjustments are
needed to increase payment above predictions
made by the HCC model. For example, if the
model predicted spending accurately for a group
reporting worse access and health, we would
consider a payment increase above the predicted
level for that group.
Third, the social characteristics we examined

were limited to race, ethnicity, and education,
selected because they could be ascertained at
both individual and block group levels. These
are powerful predictors of disadvantage mediat-
ed by a range of mechanisms and strongly corre-
lated with other markers; conclusions were sim-
ilar, for example, in analyses using the Area

Adding social factors,
particularly race and
ethnicity, to the HCC
model can entrench
health disparities
instead of reducing
them.

Payment

108 Health Affairs January 2023 42:1
Downloaded from HealthAffairs.org on August 13, 2024.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



Deprivation Index. Moreover, our study was a
proof-of-concept analysis that produced an in-
structive set of varied results and implications
across the groups studied. It was not intended to
be comprehensive in thepredictors examined, as
the objective was not to predict better but, rath-
er, to illustrate conceptual and empirical consid-
erations underlying sound payment policy.
Finally, although our analysis can inform pay-

ment reallocations to support health equity, it
did not assess the extent to which reallocated
resources reached specific populations, as in-
tended, to improve their care.

Study Results
Study Population The sociodemographic char-
acteristics of the 2012–17 CAHPS sample were
similar to those of the 20 percent sample of
community-dwelling Medicare beneficiaries
(exhibit 1).
Spending After adjustment for age, sex, en-

rollment segment, HCCs, and county, total an-
nual Medicare spending per beneficiary was
$574 lower for Black beneficiaries and $1,462
lower for Hispanic beneficiaries than for White
beneficiaries in the 20 percent samples (exhib-
it 2). These estimates suggest substantial over-
prediction of fee-for-service spending for Black
and Hispanic beneficiaries by the current or

Exhibit 1

Characteristics of the fee-for-service Medicare Consumer Assessment of Healthcare Providers and Systems (CAHPS) and
Medicare 20 percent samples, 2012–17

Beneficiary characteristics
CAHPS sample
(N = 512,401)

Medicare 20% sample
(N = 32,721,400)

Mean age, years 72.9 72.5

Sex, %
Female 55.0 55.0

RTI race and ethnicity variables, %
American Indian or Alaska Native 0.5 0.5
Asian or Pacific Islander 2.3 2.3
Black 8.5 8.9
Hispanic 4.9 5.4
Non-Hispanic White 82.2 81.4

CAHPS self-reported race and ethnicity, %
American Indian or Alaska Native 1.8 —

a

Asian or Pacific Islander 2.7 —
a

Black or African-American 7.7 —
a

Hispanic or Latino 5.1 —
a

Multiracial 0.4 —
a

White 78.6 —
a

Education, %
No high school diploma 13.3 —

a

Block group measures, mean %
Percent without a high school diploma 13.9 14.0
Percent Black 10.1 10.4
Percent Hispanic 12.1 12.4

Enrollment segments, %
Aged, dual eligible 6.2 7.1
Aged, non–dual eligible 72.3 68.6
Disabled, dual eligible 9.6 11.6
Disabled, non–dual eligible 12.0 12.7

Total annual Medicare spending per beneficiary, $ 8,506 9,000

SOURCE Authors’ analysis of enrollment data from the Medicare Master Beneficiary Summary File for the period 2012–17 for fee-for-
service CAHPS survey respondents and 20 percent samples of fee-for-service beneficiaries, and of fee-for-service CAHPS survey data.
NOTES Sample sizes are measured in beneficiary-years. Descriptive statistics for CAHPS variables are weighted using CAHPS survey
weights. The Research Triangle Institute (RTI) race and ethnicity variable is an enhanced version of the base Master Beneficiary
Summary File race and ethnicity data that uses surname and geographic analysis to improve accuracy for Hispanic and Asian
populations; classification of Black beneficiaries by both variables is based on self-reported data collected by the Social Security
Administration. To support consistent comparisons with the RTI variable classification, all CAHPS respondents who self-identified
as Hispanic or Latino in response to an item about Hispanic or Latino descent were categorized as Hispanic or Latino. Those who
self-identified as White and one other category of race were assigned to the non-White category. Those reporting two different
non-White categories were classified as multiracial. Estimates from our main analyses for Black and Hispanic beneficiaries were
not appreciably changed by alternative categorizations of the CAHPS responses in sensitivity analyses. aNot applicable.
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standard (HCC) model, which does not include
race or ethnicity. In turn, population-based pay-
ments set by applyingHCCrisk scores to a county
base rate would redistribute payment away
fromWhite beneficiaries (−$198perbeneficiary)
toward Black (+$376) and Hispanic (+$1,264)
beneficiaries (exhibit 3). These payment re-
allocations equivalently quantify the relative se-
lection incentives that an ACO receiving such
risk-adjusted population-based payments would
face, on average, in a given county; the ACO
would have a strong incentive to attractHispanic
and Black residents of that county. Conversely,
adding race and ethnicity to the HCC model
would lower payments for Black and Hispanic
beneficiaries (but would improve the predictive
accuracy [fit] of the model).
Estimates were less precise but were sub-

stantively similar in analyses of the CAHPS sam-
ple when we used the RTI variable (appendix
exhibit 2),13 suggesting that analyses of other
variables available only for CAHPS respondents
also should generalize to the full community-
dwelling fee-for-service Medicare population.
Within the CAHPS sample, estimates also were
substantively similar when we assessed race and
ethnicity using the RTI variable versus self-
reports (appendix exhibit 2).13 This supplemen-
tary analysis additionally revealed that the HCC
model substantially overpredicts fee-for-service

spending for Asian or Pacific Islander beneficia-
ries. Estimates for American Indian or Alaska
Native beneficiaries varied across samples and
data sources, limiting inferences.
In contrast to findings for race and ethnicity,

HCC-adjusted spending was minimally lower for
beneficiaries with less than a high school diplo-
ma than for those with more education in the
same county (−$85 per beneficiary; 95% confi-
dence interval: −289, 120) (exhibit 2), implying
only a small equity-promoting reallocation
(+$73) from moving away from fee-for-service
toward population-based payment under the
HCC model (exhibit 3). Similarly, census block
group aggregates of race, ethnicity, and educa-
tion did not predict spending that differed
markedly from what the HCC model (which,
again, does not include these variables) would
predict when applied to a county base rate. As
detailed in exhibit 2, an increase in the propor-
tion of residents without a high school diploma
equal to a full standard deviation in the block
groupdistributionpredicted $45 lower spending
per beneficiary. Similarly scaled estimates for
the proportion of residents who were Black
and Hispanic were −$7 and −$115. These find-
ings for area-level predictors suggest that mov-
ing from fee-for-service to population-based pay-
ment under current risk adjustmentwould result
in minimal to modest reallocations toward com-
munities with higher proportions of Black, His-
panic, or less-educated residents and would thus
giveACOs (or, by extension,MAplans)minimal-
ly to modestly stronger incentives to enter or
expand their providernetworks in those commu-
nities relative to other communities.
Health Status, Functional Status, And Ac-

cess To Care Despite lower HCC-adjusted
spending, Black and Hispanic beneficiaries re-
ported significantly worse general and mental
health status and more difficulties with ADLs
than White beneficiaries in HCC-adjusted com-
parisons (exhibit 4). Disparities in health and
functional statuswere even greater between ben-
eficiaries with versus without a high school di-
ploma, despite smaller spendingdifferences. For
example, beneficiaries without a high school di-
plomawere 10.4 percentagepointsmore likely to
report being in fair or poorhealth (samplemean,
29.3 percent) and 4.3 percentage points more
likely to report difficulty with an ADL (mean,
37.5 percent). Black and Hispanic beneficiaries
and those with less than a high school diploma
also all reported worse access to care (exhibit 4).
Findings weremostly similar for Asian or Pacific
Islander and American Indian or Alaska Native
beneficiaries (appendix exhibit 3).13 Associa-
tions between block group variables and health
or functional status weremostly similar in direc-

Exhibit 2

Medicare spending differences, by beneficiary and community-level characteristics, after
standard risk adjustment, 2012–17

Characteristics

HCC-adjusted
difference in per
beneficiary annual
Medicare spending, $ 95% CI

RTI race and ethnicity
Non-Hispanic White Ref
Black −574 −691, −456
Hispanic −1,462 −1,609, −1,315

Education
High school diploma or more Ref
No high school diploma −85 −289, 120

Block group measuresa

Percent without a high school diploma −45 −68, −23
Percent Black −7 −49, 36
Percent Hispanic −115 −151, −79

SOURCE Authors’ analysis of fee-for-service Consumer Assessment of Healthcare Providers and
Systems (CAHPS) survey data, Medicare claims and enrollment data, and American Community
Survey data. NOTES Estimates for individual-level race and ethnicity and block group–level
characteristics are from analysis of the Medicare fee-for-service 20 percent samples, whereas
estimates for individual-level education are from analysis of the CAHPS sample. The Research
Triangle Institute (RTI) race and ethnicity designation method is described in the exhibit 1 notes.
HCC is Hierarchical Condition Categories. aEstimates for each block group measure have been
rescaled to reflect a 1-standard-deviation change in the measure. For example, an increase of 1
standard deviation in the block group proportion of residents without a high school diploma is
associated with a $45 decrease in per beneficiary Medicare spending.
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tion but were smaller in magnitude. Estimates
from logistic regressionmodelswere similar (ap-
pendix exhibit 4).13

Supplementary Analyses Spending esti-
mates by race and ethnicity at the individual
level were directionally similar across each
community-dwelling population segment when
analyzed separately, but they differed for Black
beneficiaries in the end-stage renal disease pop-
ulation and for both Black and Hispanic benefi-
ciaries in the long-term nursing facility resident
population (appendix exhibit 5).13 Appendix ex-
hibit 6 summarizes three findings.13 First, esti-
mates were substantively similar after we re-
moved HCCs from the spending model (that is,
adjusting only for age, sex, enrollment segment,
and county). Second, removing county fixed
effects (not included in the HCC model) con-
firmed that adding indicators of historically dis-
advantaged groups to themodel would generally
result in lower or minimally higher payments
for them. Third, supplementary analyses using
the Area Deprivation Index supported the con-
clusions from our main analyses. Results of
CAHPS analyses were qualitatively similar after
adjustment for supplemental insurance (appen-
dix exhibit 7).13

Discussion
In this study of community-dwelling fee-for-
service Medicare beneficiaries, Medicare spend-
ing was similar or substantially lower for groups
at higher risk of experiencing social dis-
advantage after adjustment for variables in the
current HCC risk-adjustment model. That HCC-
adjusted spending was not higher for these
groups is consistent with the findings of other
studies, but itmay run counter to expectations.3,4

For example, some may extrapolate from evi-
dence of worse risk-adjusted health outcomes
for the same groups that social predictors should
also predict higher spending. Our findings sug-
gest that adding social factors, particularly race
and ethnicity, to the HCC model can entrench
health disparities instead of reducing them, by
lowering population-based payments to more
accurately predicted levels of spending.
Health status, functional status, and access to

care were consistently worse than predicted by
the HCC model for Black, Hispanic, and less-
educated beneficiaries. The lower or similar
HCC-adjusted spending for these groups is there-
forenot explainedbybetter or similarhealthbut,
rather, is incommensurate with greater health
care needs. Our varied results across groups sug-
gest that moving from fee-for-service to popula-
tion-based payment under current risk adjust-
ment would reallocate resources to better meet

the needs of some groups but not others. HCC-
adjusted population payments would increase
per beneficiary provider payments for Black
and Hispanic beneficiaries by $376–$1,264 (ap-
proximately 4–14 percent) above current fee-for-
service spending. Although greater increases
may be necessary to fully correct underuse and
other quality deficits, these are sizable re-
distributions that require only continued move-
ment away from fee-for-service toward popula-
tion-based payments. In the case of ACOmodels,
this requires moving away from benchmarks
that incorporate historical spending, which re-
flect underspending for Black andHispanic ben-
eficiaries, toward a system of risk-adjusted re-
gional rates.14,15 It is arguably fortuitous that
omission of race and ethnicity from the HCC
model results in meaningful implicit realloca-
tions insofar as data on race and ethnicity are
imperfect; progress need not await better data.
Moreover, if more explicit adjustments were

Exhibit 3

Implied per beneficiary payment redistribution resulting from a transition to
population-based payments under standard risk adjustment in Medicare, 2012–17

SOURCE Authors’ analysis of fee-for-service Medicare claims and enrollment data and fee-for-service
Medicare Consumer Assessment of Healthcare Providers and Systems (CAHPS) survey data. NOTES
Estimates for individual-level race and ethnicity are from analysis of the 20 percent fee-for-service
Medicare samples, whereas estimates for individual-level education are from analysis of the CAHPS
sample. Redistributions reflect the extent to which the Hierarchical Condition Categories (HCC) mod-
el over- or underpredicts spending for each group and were calculated as follows. The estimates in
exhibit 2 describe the HCC-adjusted difference in spending between groups. To describe the differ-
ence between an HCC-adjusted population-based payment (the average risk-adjusted spending for all
groups) and spending for a single group, we applied the group population shares from exhibit 1 to the
estimate in exhibit 2. For example, beneficiaries without a high school diploma have risk-adjusted
spending that is $85 lower than those with more education (exhibit 2). Average risk-adjusted spend-
ing is a weighted average of spending for those with more and less education according to the dis-
tribution in exhibit 1 (86.7% have a high school diploma or more). Thus, the average is 0.867 × $85 =
$73.7 higher (the estimate in exhibit 3 within rounding error).
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needed, they could face legal challenges, as de-
scribed by Tim Jost.16

In contrast, risk-adjusted population-based
payments using the current model would result
in minimal reallocations toward beneficiaries
with less than a high school diploma. Thus, ad-
ditional payment reallocations would be needed
to better resource efforts to address education-
related disparities, which were larger than
racial and ethnic disparities in health and func-
tional status. One approach would be to use
constrained regression to increase the payment
weights onHCCs that aremore prevalent among
beneficiarieswith less education so thatpayment
would exceed current spending for them by a
desired amount.17 An advantage of this approach
is that it would not require data for the full pop-
ulation; data on education for a sample of the
population (for example, CAHPS) would suffice.
Another approach would be to implement post-
estimation adjustments (after estimation of the
risk-adjustment model) to redistribute payment
toward the group of interest. This approach
would require data on the full population, which
are not currently available at the individual level
for education (or many other socioeconomic
variables). Accordingly, the ACORealizing Equi-
ty, Access, and Community Health (REACH)
model implemented this approach, using com-
munity-level variables to increase ACO bench-
marks above HCC-predicted spending for com-
munities with greater needs.18

When based on analogous sociodemographic
predictors at the community level, estimates
were generally similar in direction but smaller
in magnitude than those based on individual-
level predictors.We thus can conclude that mov-
ing toward population-based payment under
current risk adjustment would not result in sub-
stantial within-county payment redistributions
between communities with different racial, eth-
nic, or educational composition. Thus, as for
individual-level education, additional payment
adjustments would be needed to reallocate
resources toward communities in need.
Although payment adjustments at the commu-

nity level may be considered poorly targeted
when the intention is to benefit a subgroup of
residents, they may nevertheless be important
complements to individual-level adjustments.
The latter are critical to establish incentives for
MA plans or ACOs to compete for underserved
patients. For plans or ACOs to act effectively on
those incentives, however, they must include
providers serving those patients’ communities.
Payment reallocations at the area level may have
greater influence on market entry and network
inclusion decisions made by plans and ACOs.
Furthermore, plans and ACOsmay face higher

costs relative to fee-for-service spending in his-
torically marginalized communities, including
higher transaction costs incurredwhencontract-
ing with a more fragmented set of providers and
the higher costs of developing the necessary in-

Exhibit 4

Differences in access to care, health status, and functional status after standard risk adjustment among fee-for-service Medicare Consumer Assessment of
Healthcare Providers and Systems (CAHPS) respondents, 2012–17

HCC-adjusted difference in access or health measure (percentage points)

Characteristics

Problem
accessing
care (mean,
16.2%) 95% CI

Fair or poor
general health
(mean, 29.3%) 95% CI

Fair or poor
mental health
(mean, 15.1%) 95% CI

Difficulty
with an
ADL (mean,
37.5%) 95% CI

RTI race and ethnicity
Non-Hispanic White Ref Ref Ref Ref
Black 5.9 5.3, 6.5 3.0 2.3, 3.7 2.4 1.7, 3.1 1.7 0.9, 2.5
Hispanic 7.0 6.1, 7.9 7.6 6.5, 8.6 5.7 4.9, 6.6 2.0 1.1, 2.9

Education
High school diploma or more Ref Ref Ref Ref
No high school diploma 4.3 3.8, 4.8 10.4 9.9, 10.9 8.4 7.9, 8.8 4.3 3.8, 4.8

Block group measures
Percent without a high school

diploma 0.3 0.1, 0.4 0.3 0.2, 0.5 0.2 0.0, 0.3 0.3 0.1, 0.5
Percent Black 0.9 0.7, 1.1 0.8 0.6, 1.0 0.4 0.3, 0.6 0.8 0.6, 1.1
Percent Hispanic 0.8 0.6, 1.0 1.5 1.2, 1.7 0.9 0.7, 1.1 1.3 1.0, 1.5

SOURCE Authors’ analysis of fee-for-service Medicare CAHPS survey data, Medicare claims and enrollment data, and American Community Survey data. NOTES All results
are derived from analysis of the CAHPS sample. Estimates for each block group measure have been rescaled to reflect a 1-standard-deviation change in the measure. The
Research Triangle Institute (RTI) race and ethnicity designation method is described in the exhibit 1 notes. Activities of daily living (ADLs) include bathing, dressing, eating,
getting in or out of chairs, walking, and using the toilet. HCC is Hierarchical Condition Categories.
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formation systems and care management infra-
structure to achieve efficiencies under a risk con-
tract. Providers in low-income communities are
also less likely to have favorable payermixes and
reserves for financing de novo ACO formation.19

Thus, community-level incentives may be neces-
sary to encourage formation or entry that might
otherwise require distortionary incentives at
the individual level (for an illustrative example,
see the Supplementary Discussion in the ap-
pendix).13

Spending for Black, Hispanic, and less-
educated beneficiaries remained lower after we
removedHCC adjustments from themodel (leav-
ing age, sex, enrollment segment, and county as
predictors). This finding has two implications.
First, it is consistentwith less intensive coding of
diagnoses for these groups, suggesting that a
manipulable risk-adjustment system can under-
mine the ability of population-based payment to
direct resources to populations in need. Second,
the finding indicates that spending for Black,
Hispanic, and less-educated beneficiaries is
lower even without adjustment for clinical con-
ditions. This suggests that substituting non-
manipulable social predictors for manipulable
diagnoses in risk-adjustment models would,
alone, not be sound strategy. Doing so would
mitigate coding incentives but also would re-
introduce incentives to select favorable clinical
risks and eliminate the equity-advancing re-
allocations implicitly achieved by the current risk-
adjustment system. It is critical that efforts to
address coding incentives in a population-based
payment system be attentive to such trade-offs.

Recommendations For Policy And
Research
By departing from predictive accuracy as the sin-
gular goal of risk adjustment, a population-

based payment system that set payments above
current levels of fee-for-service spending for
groups with greater deficits in health care access
or quality (and set payments below current
spending for others) would create incentives
for providers or plans to attract those groups
and help address resource disparities that con-
tribute to health care disparities. In theory, a
combinationof intrinsicmotivationand compet-
itive pressures should then lead providers or
plans to pass the additional resources through
to the intended groups in ways that improve
their care. On the basis of conceptual consider-
ation and our empirical findings, we anticipate
that a combination of additional individual-level
andarea-level payment adjustmentswill beneed-
ed. Our findings also suggest that the continued
expansion of population-based payment models
would promote racial and ethnic equity even un-
der the current risk-adjustment system. Ideally,
more comprehensive data would be available to
support additional individual-level adjustments,
but other techniques could be used until such
data become available.17

The extent to which intended pass-throughs
occur is an important topic for research. Studies
ofMedicare Advantage suggest that competition
does indeed promote enhanced offerings to
attract enrollees.20,21 It is unclear, however,
whether plans respond to higher payments for
historically marginalized groups by offering en-
hancements for those groups specifically. Our
results for fee-for-service spending adjusted for
supplemental coverage suggest that MA plans
receive payments for Black and Hispanic enroll-
ees that are favorable relative to expected expen-
ditures in the absence of such enhancements.
Plans should therefore have strong incentives
to compete for them with differential benefits
(for example, special supplemental benefits, ad-
ditional outreach, language-concordant custom-
er service and case management, and broader
network breadth for prevalent conditions).
Our fee-for-service estimates aremore directly

applicable to ACOs than to MA plans. Because
provider organizations serve specific communi-
ties and exert more direct control over quality of
care than do MA plans, ACOs may be positioned
to pass through additional payments to specific
patient groups in a more targeted fashion. How-
ever, ACOsare statutorily limited in the enhance-
ments they can offer, and competition for pa-
tients among ACOs may be weaker than that
amongMA plans—and thus less effective in driv-
ing pass-throughs—because patients face higher
costs when switching providers than when
switching plans. Thus, equity-promoting ACO
benchmarks may need to be coupled with mech-
anisms for passing through tangible benefits di-

Payment adjustments
at the community
level may be
important
complements to
individual-level
adjustments.
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rectly. For example, Medicare could apply a
share of its cut of an ACO’s gross savings to
reduce Part B and D premiums for the ACO’s
aligned patients. Patients of ACOs dispropor-
tionately serving Black and Hispanic patients,
for example, would receive greater premium re-
ductions, all else equal, because of savings in-
ducedby setting benchmarks 4–14 percent above
spending for Black and Hispanic beneficiaries
(as we estimated).
As other indicators of historical disadvantage

are considered, coding practices evolve, and risk

adjustment is refined (for example, to limit cod-
ing incentives), we recommend expanding and
repeatingouranalytic exercise, as the results and
implications for payment policy may change. Fi-
nally, because the optimal distribution of pay-
ment cannot be determined from a predictive
exercise, the process must be iterative. As such,
it will be important to monitor disparities to
understand the impact of initial reallocations
and inform subsequent adjustments of popula-
tion-based payments. ▪
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